
AH’Jl 

(Fresh ( om icli 1 ) *L^.jLkll 


;'UjJLi /, f 

A—Lw y* A (J-A.lja3l oA_A (Jji J iSj-lj«JLo (J— aJ jaJ t^-X-*-aj 1 — A j ; }fl-^ x A . x c. Ajl — uujkJl J- m I 
ulLSJl <JL) jJLa* A_jIAj ^g-Jcx Ajl — uajxUll .Ja-Lk. AxiAJ j_a A-lxw j-all £>A_A jLLxll A A • ■ • 

<JJxo L^J A_j~oLk. dli-x-ol ja A^jU^i! AjUjLAijjkJl ^^-3 j3^-xx ji j->a AxVj j Aj\_i-u jidl ^.iLl it I I 
AxlLill (JxJjall ^ AxUajidl { j^=x \ jid (JxV-i dUdol jail oAA £txlxj .^*1 jiillj Axlv* M 

lj-al i flXjJJj . £Ji jxil JaxAbi AxxjiaL Ax^jULlII AjUajxJll Uxl jLxkk.1 j \ 4 ' 

i'mi i l i. ; iL^-* jxj *L^alLk-ll (dlilLudallj Ajlx^ULa5j ^AoULuiall LulxcJl jj LS^" AjU .1 , 1 

t u \ t A_\Ux ^ B A jjl ^\ 1 AjUjuj^2»J1 ^j^~>I j A j| 4 \$ AlLjJu X $ LaaX £ C„U«r**> 1 1 A-ilXjAa dll » ‘ * 1 

AxL_»jojLJII jaal J ~k ^..aIjj .A-jpUJl (JjjJLlLx <UaAxLLa- all V . ^Jilxxa j-C. 1 — CxLk-iJa_a]| A 1 . I 

j fixjxlij ^xxjlxJIJ (jL^aiuLM J 4 jUa .Acill j ^Ij&ll 4_a. jl Lll 

: Consistency plji j. 1 

; Lg-ft oLxa.ll jxxswaj Lfrlb A_^ jX j_C. dUUjJaV I (L5 -lc- <j; jxboV 1 Aj\.-cu j^dl ^klj-9 J-f* ' 

j^Jlc. ^ jJxxkj ^ ‘i l AiUjuajxkJlil } ^>1 jiLli AxxLoj aILuj j AjaIj AxL-a AjLuj jik j AsLa*. AjLui ji*. Av * * 

Dry ) ‘—sLsk, ^»ljii CxlX 4JiL_-uj^k L^xlc. (jl.JrsX C-Uf^ (JU-la r' 

. Aa^lc- ^Li.VaO ^yli A^aL) Aj^XL-tfa-cJl AjU-u^aJl ^Ic. La iaAjJa 13]^ , (CoilSistCI U \ 

(^}a)Aj^-all ^AaI m ^)~xl L^xS ^ j AfL^Laxa Jral ( < JjJLa3l o-Lail j.13^ diL AjU_u^)idl ., 

j^jAJl^-oII -Uc.^^u (Jl cVJl (j-a J ,(Hard) l^-«lja ALUwijaJll (ji Jlllj ^ Vgjlc . Jaicdall ■• 

(J jjlac-o CjU AJL*jjjAc 11 Ual jAUujLULq Ja A jliA AiaLA.iaJl (j-a l^ij jj Ax& AxLvjj jdl l ■ 11 
^AaJ jjlc. jjl ^lj4J ^13 Ij J^-ill jda ^ As-aV C-Lall d j LU j^v 1^x3 j^JaX ^-Hl j J=u>ujXall <> 1 H 
(jJLxJl c-L—oil (jjj la^a Cxlj AJLjujj^JI j .(Plastic) U*^ dlii AxL-u jd l^Ul <jUSx (JjA. - ^ II 

(Jixa L^al j3 jl (jLax } l-§-xlc. JakitdnJl AXC. L.ujLa> Ul j-aUj j oJj^-Lll jxxH <iLxJl \^_3 c . »ll , 

Axe- AjUxjj jidl ^-jUxkJ Ul j..x Uu ^Loil jLa jIa^ ^iLxJl oL<Jl ^jUsk-a Uxl j AxU-j jxLll Ui .(Wrl) 

A^lAkxujl j£uuV ^1 jaII lAA j , (Sloppy) ^1 j 2 ^aljill UHi aXj LU^ai.la c_il ji// 1 

_ AxjLxcx£ ClxliLdal jjAj AxUujjikJl Cxjl!^ 1 a] dl-Uxoi 1 ( , » 
•CJT^ J Axxxjtx] ^AxUIxjoX oAc. A> Jj ^-alo t«ljLujlj (>1 ja 31 ^ jx ^ ift ^IxJLlj, 

.(Slump Test) j\^,\ <* 

.(Flow Table Test) ^LxdVl ^ aa l jLu^J « 

.(Ball Penetration Test) (u^ j^) jUikl « 


.Slump Test %^0^ / /-A J 

^AxUL-cJj t L^Ja jxA A__=k jX A_3 jjc-a (jx^La jjs. AjUujjAJl ^l j5 jxxatx jA jlxlLkVl j-o /jAa ji_ll 
V ClxUajLt-a Aakjlxj ^ Liar, J Llxxxw ^ jxcill (jxax^k. j oX jxs. JgaXjJa jlxrk.lL Ax1j^o,jJ 1 jlxLk.Vl IxA 
jl (J-aj*-all jL XXXk V 1 lAA p,lj_2k.l j^-aXj _ pUail A-j-saLL.j JaA^Jl dxLj jL-a L-U-oj jc. l^_j ^»il t 

.(1-3) (JLdllx Axxxoil xLsoVIa Axxl^x ja ^-jxLq JLa j jda jlxlLa»Vl l*^i ^A=k,!LaXj ^c5j.-»ll 
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' t\ • • U 4 . , . .# , «!l • l\ a , y ** ill ) 4 \ j\ i <*d\ ) ^ 9 k 4 ^ C*' * ^ ^ 


U jU» JLj^l JlSL^I zyj- y) (2-3) ft) . ^ 



jJbjLijJJ jLil£.f L-jll’i it 

(3-° ^ 4-a.ALo 4_i 9 4 ^ w",.,, ^ Ja^_jA ^^LoS V • 

^xjuj 4- L>° ^>-2^ 4-^ulA-a ^»l£^ <_5^ jLsOJ-ujI «. ; . 1,-^.J AiLsbJl c^llj 

. tg-jlc. £_>Ja £3 jy*a}\ (^3 LoLaJ Aj^ai 4 -lixLa (J>iC. i . \>j • 

JLic. 4 -Xjuc!^ ji 4_nai CjLoJLj^a CLjL'I-^.Lj ^caxjoj V J V i $3^=kA-J> ^^-SLJ *■ . ■ ): >.i • 

Jaj^L-oll £_i j 

>( *J j-oll ^ (Ja*J| ^ jj ^JC. CjI^kj oJIC- ^jljjLkVi - 

^Ul| + 1 £Ut> 3 ^ • 

# £JU ^2 "f* -J ^LflUJoili I 0-5 LJ*° •^ a H • 

b ^j-*j3 + -J £-Loj>jJI ^)5LoJ ^ji IQ {JA Ja \\ * 


•AJU^t jdJj Jsju4 (J,*! +* 

' iiLoi! ij$ _ | 

5 | i 3 ] LULL'S. V \ 4_lk] l^laj trilj ) j } Ja ^ Jlj^j 4»iaLkJJ <iLq ^ ^JLx^a jlj) L-aiS 

.(3-3)JSA«>4Uj 

|Jai3»J! 4 lacafci <_j-a ^)LoJl .2 

£-« 4_jl_iaj_jp»Ji IjLJJ jj 5 Ja-LiJl $.l_>3 £_>i ^.9 dlLojuaV^ JalaJl -i*-J 

(J£_Jij . C-jJxAall ^3 tdJ^J JLss_j 1 A-U j ^1-iiS Ja ^.l^Jl JlllJ ^-Ir^ l^Ja J1A3 

S^AUail ojiA (4-3) 
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w^- 

iaj^l (1 -1-3) 


4 



;jLHxVf Cjf jh* - 

«*j ^si cxjjsi ji '-^ ■ 1 

_ 413 i Jl*J Jaj^pk-All 

(JS ,*-« djlilL ^plc. <^i l^tjS (jifxJ jt_>^t .2 

16 jJ=>5) sail cSLi2l « - r u^a5 j 25 

, )a li ^ ,^J ^ f 5 ^ ^ 3 

, >d gsu ^ J-. >*J» ojZj u' i-a ^ u -“-> iJ ' 

' Jia. tij Sjh- jLu±y ' SjLftJ ,t^A— M iaj_>2b 5JL^.>A1 

-m jj ) jU^iVi J u^ 11 ^ jJ* '4* . j* ^ 

J_ji pi jJ*l Ajl_^ _>=2I .Ig ^ jxi^ a J ojlc.) l-r^S 3_kliJl [j' OT^' 

.(1-3) Jj^ ^ Sr 1 ^ tS^ 


Ja I^gil ^-<u5 J^lc. ^Uj (1-3, 


20 t>» 

20-12 

12-4 

4-2 

2-..>a^a 

(f^) 

-^ u 

<JLw» 

U^ 1 

lU^a 

*■ i\y 

AjaiaJl 
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.’Flow Test jit ‘A I A 

C. s* 0*3 ^11 5-ilo, >11 loLjoJV ^jUll Wl* ^'j- 3 J* ti* 1> 

fc X 5.3 ) £« c*ft JW* jW^Vi JJU M 



l—lUojVI oAosio S jSi (5-3) l>“2 

; jULLy 1^1 f i.< 

, Ui Ixia. <_iMt - •» 'fa-.-' *_c (j-aUJl oiJISJl s - xc ' Ul 1 “ 1 ■ ' ' 1 

• " ■ ' 

jL*aJl > oJUai ^ jj liya. & =^\ > jW Sj>c - u <i> ^ JUJ ’ Cr* " ’ 1 

LtLal 

C^ijv_-6 10 a J-£ £-» C5-^ ^ jW^ Ajl^^iJU 4-jJla]! c-J - J * 

■ 4 jq\ \ (. , UiJfafl 

J U. 1 ^ A Mj ^LsjjVIj j' a >11 ^ ,J ' g>" tJ*AjJ ,- 

,i»o >41 > <jjIj 60 s >* > * 1 5 ^ jj 5-os jj 2 V ‘SoA.j!' 5 m 
^L ja xo x3 t JS. i* Jjp5y AiUll jlJ>VI AjUxl 5 , ,.t 

5 ; ..,tH . _ , — .-; j cxU>U2l S^x. >L3]1 <_># "dMjJ 3 ■ 5 = s —> Ljt > L *" 

•^Jj La£ C-jLj > *>J^U “L) j»hII 


100 ^Ojt^-^ 1 
20 


4ioa1_>l > »_'■■■-«■ 1 ill'll -l=»J>>- a ll jlxji (ji <>=• , 

(2-3 ) Jj-i=o > OsS 5 jIo>J 1 fl > jjlc 5JV-> ojLuo!^ AjoJI ^ L , 1- > • 

t r jl_jjujj 2)U ^j m a j (2-3) cJj*^ 


120 1> jjSi 

120-100 

100-60 

60-20 

20— 

A_jyUiJl A i >' 

(%) v0 *' 

«a- 

Jk« 

0 ^ 

<o_lL^3 

L qI_-v. 

A jIjuj i ^ #• 


->U\< J > >M lift Xtfjj .(-jUojVl Cjc- Ji*-« -Jaoj5-<JI jLl II OJ& ^ <Jr**-* . »‘ • 

5-jiyS. (6-3) JSA» ,c:>U 5^023 5jUo>Jl 5oLli ^ r ‘" 11 ' 

. «il)j *1 «4 
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140 150 160 170 180 190 200 

(tyf*S> *>-» 

J <tUaJl (jgjlx^g (jjj ( 3 - 3 ) J<- 


IB 

16 



14 ■ 


12 - 


10 - 


r 8 • 

r 

.( 


6 - 


4 


2 


0 -- 



0 5 10 15 20 25 30 35 40 45 50 

4 JU ^LSi Ja J^A JLc. jLoJI ( 4 ^ 3 ) J£Jl 

,;a V' JP^J S ^>P^J L5j-a.i 

_ lirwV j£jiJ <■ — J £4_p l^ \<i t i 
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OS-* 41111 j .M* J j' .(^L-o^V *.>4— CLjl >* i ) ^ 

O .x- Art 4L.HI i-U *30 > C UJV JjV*l> J^U J 1 -^ M c> 

ji » oi 4i jL* wilLJ u> >-i , ju* ijy£ o- U-o-si h> jsi uas j .i** t. 

j^U. 04 -%-S' aJ] cJ-J O llAj ,^jLL 4 Up jl J) M- 3 ' Of iw >4 

O- 3llU. JJI OpjSI UHS _, .dLxll *Jli 5jU> £ l^V A^>U *£. ,i 

3^.031 Ojx, olxlll b03 o' h*-h J 3 ' aJ^JI -' j^'j ^J 31 W4* /** * *■ 

W J j.^-Hl Lyo Uua d.Lc.1 jilt (JHSjj ^Ixiil aS^HI AiU. jJI •' 1 • 

^ *“ A Am-. -U 


: (Segregation ) 1 i * I 

1 Ua I |jl_° (J.. M -J I O- 0 A_yJ J A.OOO AjO. jJI O-J 33 u' AjUjjJ' 4^ . A 1 ' 1 

O- J j*S3l f lS. JlV- 3 Hj siHHil J ^ ->' ' •■*•■ 

OuO, JI cjJjj tlkj JL^aijl A3 UJJI o' «j^W ^ "• ’ * 

J.-^ l fcL- Oil Ja «3l JH. AH'x. OUli3j O- s^o Vi .Jhj .AaU- •" * * tm 

.JaUUVI r - ■ H » d 


;Bleecling <-4 l -" ‘ 

,-, . -- y J 01 j jJ 00, jjt o_o>j , *L-n j- u-^ 3 ' • 

[VJ uy .'■-... .. yi OUua. SuO AjLu. jJI Jtku. J-V -LL- 3 ' ^ , Ls iu ><' ' 

J Oxpo £0031 < . .1 ^ JL-I ^ aLHI Iaaj ,U^y> AjLj_y.l> Hi 1 

ry^Aj _ >7 uSJi f LS _yi Q-^3 dins A^=Oj ,^jL«HI ajUj^I Oh - 3 ' 1 ' 1 *" 

.cXuujVi Aijnaj f lS JI OH Jh' J 3 ' o ^ 3 VH (Flaky) Ai^ C U. .11 , 


•4jA I jjLiMjJl (J-k* <Je*l »•• h t 

jll * 


jUa. Vi jl» (^jiji fi^J' o° ^h 3 ^ 2 ^J' <-^ <-s J' j 31 i» 3s >" 

JOj o^ 3 ' f’- 5 J' tH 1 A j ly .13 lJh Aj=J^JI fU-H! c.J5j ?c.l±\\ ,.l ** i" * 

JJSL, r ,031 x^ j JI 9 JJyOHI Ji. *U33 o^LOLiVI JL=- J^JI ■' > 1 

^ialLa J^\ (_jCL ^ >V - 

• ^^<\ \ jU AjuxoIIj cJU k** I • « ■ 

3 Jj *■-. L j ..,^r, 3 31 ^ yo H j OlS Aii (8-3) t> C^'-J J 1 lv 

<A\ £aafc ^| • ■ 



\ A, VvrvC^ 


(Jsl A Ju 


jL-o A n*j & c^j- 
Jx^aal AoLi^xj 


sjyojll Jb ow»Vl ,Jb (8-3) Jji 
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%JU&WijSJ&l3-23 

' ’7 0JM ^' ^ “J 3 ^jj JW jLOl U JI jUOVI 10 a _. 

'•"7 VI ^ *'o^0^uj , AiL^oJi (r*z 13.6 Jij-^) OH- Ojj L«J »>S o- 

j ^ U^IOj ,lOl Jj^Jl J 0 y|^_| .jij! J SxUl.^ < 30.^01 


■C5^ jLuAVi 

, SjJi-ll AiOi jJI 4L^ Ji Vl SLc-J, ^ fxi^ U jlOa.1 jJH! A3l_u._yJI ii^o 1 
• 1 J 01 J^VI ^ pbj ^ SjxOHI A30>J| 4l^p JIJ3S.V1 ^ Jl33 0^^15 

# A—iLxaj m . ,, 


C ' ^ 3 ->'-“J‘ J l o' J^W S. Jll ,S>xXHI A3U JJI OJ JI4JI (Oj, 2 

j A0130. JL-I ,J JI JiiVI J J3 _ J ^Vl A_J tjjjyj _ Jjj Jb ' 

. Js T*H (7-3) <JS*j OH!j ,JI J^-VI 413 H > aJ-i.o JHI a jl i 



JIO *jS jiyxl (7.3) JSJ; 

: (Workability ) AjO jSJ! -iAiiJj jy 


I ' 3 -AP i JUj O* JH 3 Jill V*— 1^11 cH A 31 — JHI a jl , j 4 ." j 

I jA 3J y | ?3 1I Ap— U. J Uifllj ,4jUrtll JL-Jjl jl OyJ O jXx Ojj> A3I— JJI r L. .. 
•d* 13 (jj J c*J-A-ll J4UI JIUal| , JUiyi rt**JI JSO SjU^iJI jxl'.l kiLjjJl Oilxi 


!(> 


Oj£j 3 L 1 UH .aa tr 1 5JL -"-^' 

. Ji4 (>> (3^“ 

iLai jS-ju *sl-,>ji e— o ( ^.3 

^ gJjjuJ l JajjiAH (Jidj 

_2j| jL^\ J -L jI4U 3=J>^5 ^ AJU:>J1 C^-4 

ujj u-^j , **—>** cs-^j uv ^ 

.(bj^a. a£ ^o-Xo) 4UJI *** 

4_il J^Vl ujj - '** jA— i^j *a» J~-V» (jjj = AiL^>Jl ujj) 

(Air. jl3 

U,AJ 5 o;U <J£ c*Loj 2-0 ^Ufk cj!AJj Je. SjUo^Jb *<3-* jU -j.6 

Li jU.vi ujj ow , J>> Lsa^ j' **-■> 30 t> lAV 

.LuS 

,-. •. , ._ f ,k a^xoJl Ail jJ^Vt <jjj = W& ojj) 

(AiL jLsi AJ|jLuujV1 

, nn _V» '» a£_^aJI *j“L « jJl u j,j - , | . , 

* w LlS a£ ^oAaII AjUo _>iJI Cjjj 

.%98-70 t> 4-41 JJ*-* a-oj 5 c jl >U i 

••c. ,i (70 i>* Ji') A., >,^b AjLioii cjc- a3^ Jj5»«V' '4, _W ^ « 

ooj'.l/uo-^J " _( 98 ^1) ^ >oll <3Uo >]l a 4 UU| 


: Remolding Test jS*SStt SjtoJ J^W - M 

jsa J^al <0^41 t3*-SJ» *A*- l«> ^ ^ <->fu j 

5 LwU f ^ 6 3 ^jli p ^ j' ) J 3 3 ^^=* 3 ° ^ C 5 ^! ^ - 

( \ Ql 3 ) jsi JA, US l^Kij jU^VI I j« 1 u ^ l» 

O 




>La 11 .3 

, >iljj j 4ulii^Liil (jjua^Ha C A JJJaJl (JJJ V I ^ 3-aI . aJ l ^ ^LaII cij ^ ^ j 

a <jjla£c» > 0jUj {_£ J jj La^j t— ij jj c LaJla h J (jJ*-« ^J 

• 4 Aj> 1)*% aII ci^liLwa V ^ .4 

il ^ 1 ) ft y^ t al , u ~ j AaLx ^ al l jjuo^j jjalill Aall& jl j-oll j AiJiLJl jl ja]I j] 

' loLkil .a, 1 I Cj 1 a-a jjV| (j jj (j-AO A-Ua-Ij J^ijJ sLoa j-A P j^» t.5-3] 

jjJ&Jl 4 -JII& jIjaII CjJA^Vt (jjj (j -0 %3 J) 1 L>^ ^ >^4 , 1 1 jAjjLl-J J=kJl 

_AaLuojifc.il A jlj » JcJ ja (juiau AjjLij jo jjr^ a I I _5 

j'LL.iJtHf dj)jLu±! 4 . 3-3 

J JjxamIU 4 JLm jJJ/ J-diL$ Luai/ SJ& dJLLbj 

.Compacting Factor Test *£a^\ l>L*a jUikl \ 
.Remolding Test J^jM s^lc.) jW^' .Sr 1 
.V.B. Test cf* J> -e 

/ Compacting Factor J*Ua jt-&*t - / 

^jlajc-Vl I^-jujISa Aa jjV (^ 5 -jII AJLljj ji3i AJbxJaJ (jjj x j l ^ fAiul^Jj 

_ kll CJl J 1 -.-^ \\ ©LSLauA (3 -aC. jjjLjujI (AJl jlau Alj Jajji-A 2 jl. fl . r dl l^A ^4u<aj .^°4 

. jl^aJl IjA jJ (9-3) t L^aJ j ^UjI Ajl^jiull jaj 



dLodl JaUa jbjifcl (9-3) lJ^ 


;jLui> y/ Cj! jAi . 

4 ,i\ TqW djLfluu-al ^-dl CaLAialLal lfl._v.Li lA j\ a Arw I jl jaII AJLuu jiJl I 


£*S ]1 C-L-<aala 






3 ^ l<~- A- 1 -uoLslll ^Llj^lalLj bt-<L 3 j f (j 5 L!dJL l—o£ ^ 3-3 N I 

A^LoJi 25 AiuJa ciLa^J CIjIi.iU 

Ajl I ji (J-oS Aj CLjJl>oVj -la u' *■ . (!* 

( jl^JlA>VI SAjJaula (JoxJu-J ^-LJj f l^>-^. bl_Aj LST^ ( — al.Q-il.-I I £^-Ul £-*+• yi 9 

1 'Ti^x . .. Sf I A_i c iLLuoJI £- _5~11 ^.U.1 ti-ll ^cJauudil A-dhi-J ^-la . ^ j^-ll ^>-£-11 (j-O c r u * k % * • 

.ASjLuJI aJo^HI Aic. Ailj)la*jul ^1 .laj^p^aJl (Jj j^-d f j£UI (j-°3^ A, jK» .i- u -lll I'JfiXlA » 


A_jLaJI djlj\..jL-o^)i>Jl AaLi-Jilj ^LiS t_5^ Ax> ^A~i> I'^all (j ^>10]! cJ.xJ=k£li AjL ^lall t» tA • • •• ! 

.tr^jS 5 t> J *1 jji c> ) ur^ LT^' ^ 



;jLu*¥f L^fjldk _ 

. aJ--> _j-a j^A La^ ? jl^aJl Ail jiajuul Ja ^Jgll £aJs»j J _ J 

_ AjjuoLl^il AAU^jJallj Ja J^k-cll bbxJ 2 

* I ( J—oLaill c,.,u,xJo.jj| ^--<1 Cj^}-£ ( 3 -r^l— -*• 3 ^JJ-1 Ail — L-o^)ikJi ? Jajj.AAll £_3^)J 3 

. 2 

fl J^a ^—T-vla^^il £- j^Bl ^pairiij ^-irv ^ A_ijlj (Jfi A_a.^) (_Jjue_Aj jl^_aJl 3juJa_La .4 

<4 ]wll l ^jL1jj ^ Ail ^LljujI (J^_ao -La j^^-all ^jt (JUl) liAj ? §. J dJ^IaSI 

* *1 > AiLjua^iJl (j! (j 4 c> (Jj <CiLa*jIl -Sic- bal£j t t^Uil A-aJpUl Ola^ l 

. CliLa^jli 3JbtJ A jlj» i xj]} C 5 -b ^£-aJI jx3j j ^ia^ua ^ 

/ Ve-Be Test 

*1 < I jL^..> Ail ^ia.ju,)l ^ jjri ^_-o fl {J^uLfaill SjLc- j jL,ji,A.I L-q JL=w ^J] ((jyA t_ 5 ~^) ^bikl A-LuaJ^ 

. II jLjJLafc'VI l-AA liA jj jA La^ JLa ^J^-II Ja j^).-yuU JalilLxVI ? AjJllc. AiljjLauujI (j£k.**>'l\l 
^| 1-3) ^LoLoj AiLui^iJll c 5 - > l- > J>ll £~ yUl ^low j LoJlic- Ail yiouuol 0 J] (J^aJ Jaj j A ^ ol l 



J /2 Vl 

sec - (VeBe 6-0) 


(J-at*-* j ^ Cy*j (jAj ( 1 3-3 ) 

d 4 /> Entrained * 1 *4 ♦ # 9 

^AjLwj^kJl a <4 ^Ji dA.Vj.pk AJLauj^^JI c^u-^ 4|^j 

^ya^yjuu ^gdll t jjJLAJui]l^ ^^g-9 L^oi l_da^c. <4^-A_J ^JiLaJl diij »4 ^ |M 

Ail-juj^pkJl J ^_2k^cJl *Ul clu-w ^cpk-sali A,.i1a» 1 AjLk^jpkl! I >)»> f ,' ^ 4 

g. Hill 4 _j 1' cC ' jj-^Ajj l 0lA]l c_j jOj ^dS AiL-uj^aJl -^A— da JlIjJj eLxJl f *Lpk JL^ >,>i J 

djlj AJLjuj^x ^L13] pl^ diLUjj } l_£j £■* fl.Jo j Jlp* JlIII djLua-lall JiS ^ •» •* ( 4 

^liall Ls lc. UjUjoI qm <4 ^Jl A.pjLij c_^ijjjj .%8.5 J 4 <J£? ^ ^ -j‘^4 tl 

(_PJ) ^>0.11 c-i 4 -—^-* djjii^j ^5 j\„ n&yi ^jx'LLoii ^> ». . uii \ - 4 ^ ' » . 1 Is 

lA^i^A^kl AjLuJ > « II p til l 


pJaJLJaJ! 4Jufbj <jm jllx^J/ f-i j^J) j; jdA-^j JLtJjkJ jLilix! 1> >\* f p f 

<#> Content of Concrete Using Pressure Method: 

f\JL J l_$_j3 ^)...}C- <jj\_juj^)ik. A Jrx,I?k ^^g-3 j^-px-oll {4j}_gJ) ^ ^jUjULSkyi I > * * = 

_ 4_jjLc- j»LjUd-6 A XxM j I 4 t |l i Aj 


J ^xJ c-Loll-J Aa^^px-oll ^LoJ ^aJ ^LjujotjJ i.*Ludi ^ Apt jlLJI AjLuo^pJLj Ajl y\d »,> ,yi 
.(14-3) J^-Ai jla!\ 6lAnJI L0 1g. tj-* ^yi j) V^v.^lt <4j^Jl 




:4MLLJf ChULusL y/ ^eJ/j w 4^y 4J_2lxJ/ - j 
f; 13 l j S jLilaki ^jLj-j j Aa^pJi jblki 0 jll 3 rpj aJ!A« 3 I ^*cdajj ( ] 2 - 3 ) 

o AiLuki^pkIi ^paj diA 







L 5 AL£ S ^)SJ ^\jpL?C)!\ AsLjwj j Ja j ^.,11 ua? A£ 5 U 1 I ( 12 - 3 ) 

>^] pz c5^1^ J (J-oU^a jlpikt J jLnik! Ai^AaJl ^tdajj ( 1 3-3 ) (J^i j 

,AJLuj L pij ^glc. 


AjxjUSH 4_iL*_>ii] 3iUi»! 3 * il^S 5 ' _>* ' • '^S '" lJ " 1 

. 2 ^/u 3.5 = 1 . UJ - 1 ' 1 • • 

4, U.~m Aj^liSlt 4JU-. ^pJl *UJI 4iU^} 4-k^l <>> O-O 1 ' J* tPV 3 ' l> ) 

. 2 y*lo 27.6 = M' 1 ^ ti'j^V' Uai& 0>5| .<i 

4JU*.>aJl tjlUflj 3*J dWJJtl! (Jtjii-V' jW 3 *! 2 ‘ 

Test Method for Determination of Concrete Stiffing Time l»\ 

penetration Resistiim 

A2, ^ t Al3>j jA j AiU* .>U ,3441 J sJ-^« i>3 ^ f* * ' 

"16/3 l>° ^ 3 '/' 4- » . n. J -IxJ 4 JLj^>~ 41 Aj_j>» ‘-“* 

(JyJI ,^-jl ^A jl* (j) ^oi.) U-* OJ^i <J^J (i'j^V' jW?- j*- 1 ' 

Cil^j (>> (V- 25 t^>ib 3^ ^-*U 2j»-- 645 lt 11 16 lW 

t \liUli ,^1 s jill u'Jh^ ‘ csU? ,JAj 

152 6 - cJ%V -toUSJj o>i ) *kj <3 ^J***-" ^ ^ 7 '' 1 

c-jL-all' t>j 31 35^71 jW <=“■“-> CH 3 -* (15-3) cA- > ( 



(3*3 3 ' 3^V' 34> ^.KjKvj cJ54j ( I 1 ' ) 1 

" 1 6/3 Jaj* 3° AjLoj jidl (Jijj J AjU* jilt Uk 



&\ Ajl ^ A AJAa*J (14-3) 

;£abjUalt AJUit^sJj (j&Jyd, f/jfJ/ jjjU 2 - 4-3 

^ \-xla J cLiJLx-juj'V I dl\ nj**w G.lj^’Ji CALuji,:*. ^JaS ^jl 

‘ t > J cjj~^ dj\_j^£La I (j£ ^ aIILq AJLuu^)3hJl datj Cj£i J) ^ ^ ^ j)g ^ 

* * )‘ Ljx o- 4 ci-^j ,AJL^^pJI (Slump) 3 jU jj 

. AjLua^iJl Ailjf* (jL-safliV^ j k-Jujoll 

Stiffening time 5-3 

• i \ oLqj j2l] AjLvoi^pJl JiIslj Lq A iO j & £-° 1^13 jAl A'4.4 j AjL-a^aJl (ji Lj^Sa ^jl (3^ 

’ ^ «t i jLiiu A. Jala JLxi_i -ia CTjt jl g -^1 (3 C --*^ 4 M . .. j A. U C'iu ■~ l "*'\ LoJjc. J i Ljjljjjl 1. 1 i I ^ 1 

■ *u«Sm c. Ja^l . ,)l ^'ijui t-jljSll 13b i \ jM ^ i t~~ > A. . . ■ 

. .1 4 '.11 U_lL^L4]l iIhO C Clslx^Lius AaJ^Iji ^JUJC-Luj ^^g-jljLuVI t^.aL^njU 

' * » *» A_!Lv.j^Q dllil-iJal A^v^ji C A_J^la^jj lAA djlc.L»jJ 8 c 5 tlW 

■ * i * A-iJaui .ill A_J di-ls ^ A_2 »„^jA diAl^ 1 ^ AJLuo^kJI Ja ^ jA A-ajSj 

' ) ij AJl^w j^oll At CLloA^JLljjI IaI_j t C..i\jt.^i *i\l (J^J A ,!.•%» <o.\\ a! c** 1-aA-v*! t nl ^ c -La \\ 

;^JLl La£ ULaC. oAj.Wl^j aL^> 11I 1 — ^^>*-4 (. c^Lnll j 


^Ul >11 ^ CAfcl Ji\ J J . Ail^Vlj ^Ulj UWifl , J- I 

( . jL <_U >1 O' -^Vl (> . vliUo.Vl ULm*. O^J cU^I 0 *?J J* 1 ^' f^O 1 ' 9 Mp! 

^ ji >uyi_j Jjoou CAi^Vi X s1 ' f'-S^' OH ^L>*" ' 

•LpUll UjOll <> { La , jjX J pUII fj-ajj ‘ '■^'-NN- ON ibl£l>lt ur*J r ; 

CLL\ >11 JLS3 ^ jUO di-OI j JH?._9 t-j.J^I^SW OjIa^V ‘ *% , 

a > *' x" ^->Laj 4j\_uj_pJi ^a. x %3 « On cj'on Jn^* *x • • " 

Sul) A US?_ 9 jN J'j- > j lU£ AoJIj aJU AJUUUI Ujl£ liU 4 cNX^' > 1 .,P 

. jLall L> o- jfcia.41 pi j&l\ AU M>SJ (lOa ajU^Jl UUIJ 

, , , ,>ii jiO c uui ^ij ***** r 5 ^ 3 - 3 a_uU>JI uUAOi t- J-UN^ 

t y . j,^A \ pi j$ll AJI LiU. (OUI> OjN) AjL>I 


, jl ,_u>3 ^Uil UUjUll >b >1 pU pllpol ^OaUjVj *b3 ' lN U “V <-^ JN ^ >" * 

1 oL^ 4o2kJLauuj^ (.J^-Al 0 >a r <? *i 

• ^.\j Lb* (J^ilaxAl ^ 2 kja»il ^ \ ' 1 | 


C IF S G Ad 3 

4 -) h Hh * h A. — 1 IYI 

U5 1 G s G g G d 


c jJalb dllAJusV^ • ( 

^jlalb e-L-all L II 
JjLlIU (J-O ^ jirx xa 
^u£Al j»L£^)]l L 5 S^ M ( ' 

^jjjaib A-SbJ a V 1 j) itv xi - f , { 

qxjX *^ all I 

. ts*^' Ojj 11 « • 

j^jSII _>11 ^jill Ojj" • >„ 

. AiU=OU 0 j >" < < , 

<*'•'■« xjSU (^^jjll Ojj^' CJT 4 3.15 o' l*j 

• Jbil IsJLaik^ Jlj AJljlauail o AA (J|J m * , i% % 


Aoc. ji uo!^o bbu J jbj M 1 6/3 cl^-b o ^bill <jb*j - 

bjlc-bui £Jj\j lA^ \ \ dsUaLkil ^jIc-LajojI AjC-\~ui (jj_j 6 JLa3 dl jbj — 

1^-lJgAJ ( x-o ^ 0 ) c^Luill AjliLj djl JnL r v Al 
t 3I j-ikV ^ J)^ ■$■ ■ > <3a-.Nol Jj -LJuJa-j j ^1 J)_ibll L? _lo ^bo jll — 

CS^° c3 l J^V 1 J& ju* 25 L ; .Uj J =x. q ]l 

^LuO ^jJ! CvJ^P ^joo AiZ^UJl ^uua^jJj Aj&Luj (J^ A^jLulII O jJaa Jl j\ - 

\ ujua-iaa Ao^Luixi 

J\$\ uJo^uili (j-a j uobrfsull C>*j - 

^ yJ-^.1 (jjiLj ur &\ ^bail AiU-bj < larb 1 J& JUjV ^ C. il^ll ' - 

. 2^/u 3.5 ci^VI 

A (j.Tfc.j Jj ^ ^ J ^ 4 b-s.AH <iL-all AibtJa] A_ikaJ i^y«t -5^* ulLuaJl cl)-- 0 ^ ” 

. 2^/u 27.6 ci^V 1 

; 4^jLuj _ p2i CjILHJI ^ 6-3 

a 1 -6- 3 

( * ilAli ^Jlll AJL-uo^iiJl diLi ^xs 3-° CjLjxi£JI c t )\ > >i *s 1 Aa J^jAss Ai^aua ^l lrvj 

( . 7 (J? A_JxX2fc-2k. cilLjA i^j\ ^jSIlILj ^jA2fc. bcu<»^ 6 {JjJJtXi LwaJLa L... l.i.^3 

< iLl^o ^UaJl ^ -4C3-J (J^O'^ 3 CjP'J? 4 AJLuij^ 2 jJIj A_Aj^3! ^xIluj Ludixil! ^•^ ■■ '^w ^)* ^a , r^ ... l 

*» (_}— aJ ,^i 4 Ab Ijub VIj pL-bl j} dl\xv , t.tfSn j) cHjL-IaS c. v ) \.AJi -rk , \^ , ^ l 

l^obiJLul ^aJjjLAj u-b^bbil (^^Acr A^Lui^aJI Cj LWLtvH 

Yield (c) ^4^^ 2-6-3 

* , u y^Sl\ CjIj ^S- all /jxi Lo j CLiIxuajI SjISoujj ^lAkjjuui 3-° A^bLii! AiLu^pbl l^j J 1 jl- ^o3 j ^ 

'*♦ yil (2)xi I^IjujLIj baj) CLuxjjlojI djjlfLlb (jl Llfi> ^,..lx.uv3 ^ jx 0. 15 AjjjL^araJl 3^ baJllxi 

> \ v 0 _i Lij.li 3^1 LoJloc. ITjI bill <i A^jUa AiLxj^pk 3j» 0.15 ^Udt J 

. (biwi ^ 333) ci' o 6.66 = 0.15/1 ?\m*y 
Cement Factor (f) JA&* 3-6-3 

1 ' • i >=dl Cj~^ 3^1 ^T^lu V bjLi «Sxa (3- -0 ^4-vA)\juba^ A-iILcljuoV^ JlAC- A_j ."1 t.^>,Aj ^ 

^-/l — [ Auua a» 2 w 3^A=AI 

. Unit weight y AJUa^pJl OJJ 4-6-3 

m..bo Jlba ^bjV Axa^^Ol Ajgbjra V ^ J ^bJl^ (Jxa CbLajui V 1 clO-J ^ 

I M I l)«x» ^9*-^. ^Ic. LojjuoAo AoLuj^iJil bjlj^£b bOj* = “ u3^^ ^_jl ^1 4 AjLuj^ifcJl 

(Jjj^Jl^-211 0-I^Ai j^yi Leo AjLuj^k]! 

. Absolute Volume equation <jAAxbl ^aJi 5-6-3 

lil , u-iLi. I jk A_j\jl^3w (jj^ (JjSlayl AJolxliJ] AoJ&LJqI Jb lou^VI j A=*^^Lj 

ULj Juy t »JL«aS/l >1^1 img Jk a-r^ 4 a^ jlJLJl ajLmjjaJI 3- 0 f ^ uJ^ 1 a ^.1 

Li *1^ r J 1 jj; c ^ ^>lt ij * lM ** 4 ft* l $ y*i ^N*Al ^ cl)' A fh l hai 1 clil j \ 




. (r^ 320.5) 0 6.41 = cl 1 = (f) J- 1, 1 1 

- Vl C^v 6.41 x0. 025) <, o_L 0.3205 = 4_o5UI ol^SlI j., 1 . * 

. (o^ 1.282 =6.41 x 0.20) = Jaljll . (u^0.641) J-Ji < (a 1 * 0. 1 fli 
V /o^ 2.403 = (1.282 + 0.641 + 0.16 + 0.32 ) = uj> *1 

2.39 ‘ 2.33) oi~i l£_w?-11 ooj S-^-a-j <jl j-* 1 • * I 

( V/tJ^‘2.45 ‘ 2.41) ox t:;j ^ a .5lj-45_j C?fcA= 2.43 ‘ 2.39 ) (', / k* 

. J Ja j»jA j CLlu JU>V^ (^0 15^1 1 jj '-“*** ,> lj 

La5 -ULwj^k 3 f 100 <. \\ . i 

. u^ 3 32 = , | |j 

•V 37 s (L75) 0.641x100 = 

.^80 = 1.60/ 1.282 x 100 - lU ^ 

Vl6 = ,** * 

* Aj> y£>^yol\ A larval! (JxLdi! A-aj jUl djlj * 1* 

— -laljli ujj ‘ tiA=» 0.962 <3* 'jll uJj ‘ dA 3 0.24 = *1^1 ujj 4 d>^ 0.48 ^uami Vi , f || 

d4* I ^ 1 1 

. 4-^aajaJi dli£laJi J-aUall 7 *» * 


* ^JUl2kJ*3l j-O U ^ ^ 

1 .5 190 * jla 0.340 * J-* j V 0.36 6 3aJjU 3 ^ () ;•; 

*^-a CLiIjSJ! U -. X - a^ ljg 6 (J^jdail ^35k^3l 4 j£jLm 3! 4.1a IaJ I Al. u .^a.-ak k . .\ k ^ - 1 

. 3 (» 0.40 ~^» 4Jajlik (Jjjiuudl 

. (jUa-all ^2u,2aJi! AijLx-^i (j.u.lxillj ^ j j^lf dji-la . jj ^I.X'kXw.iLi oO.J t>3^ i 1 *#< 

0.34 0.19 1.75 * 0.36 1.6*0.8 „ „ irTr T , 

3.15 1 2.65 2.68 

1 .01 3 = 0.985F 


.-. V =1.03m3 

. <jU. _>=. ^l .03 s 6.8) 0.05/0.34 (ji • * > 

V 0.151 = 6.8/ I 01 | 

6.62 = 0. 1 5 1 / 1 


1 .03 / V — Ajljui^p. < - • ■ '. 5 ji. i* > i 

. <^«S- >> 0.777 = 1.03 / 0.8 = 4*1 .« * 
. js- 0.35 = 1 .03 / 0.36 = J- ." n| 
. 0.33 = 1.03 / 0.34 = cu-..‘/l , i| 

. j^l 185 = #UH , . i| 






0.40 x c _ o^° r . f . ' j ‘ ^ 1 1 tl . , . 1 1 
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*xl/G ^>v^vJ I 



V=lm 3 


(3^ 0.76 ) ^lUil (J ^jl aau (ji La-oj 

A CjliU^yi ^£-3 <Lol^ak.A.jual I3 _Aj CjliLjbVi (J-^5 ^3^ ^j k » x . A j 

, >iL xuV A__j]lc- CjLj ISjL-oJI L_3L^. ^l_i Ja-aa j j» >, ^1 1 da 13 

e_LiiaJI AjLujjik l^oljLklLui! j£uojV <3^a^ AJjLx-oj . L g JLa A I 

* 4-=u jjJt Cy Ud d ll d) J AujL^^aJI dllalaJt 6-6-3 

AjJU]| L-baull (j-o (jjS3j MajLuj^k <iaLL 

^.La ‘ 3alj | (J^j ! dlXcujjl 

0.5 : 4 : 2 : 1 


^ t sjLuj t- ^ ^ A-ajbUl djlj-aSJl (wJjuaakl^ j) j^SI S.^.r-k^^ Cl±Leuui % ^\ 1 _ 

' *‘4^ oj^ ^-^jj 4-^ L5^° 2.65j 2.68 cU^^j 3=3 jll ^>31 (jjj^l cJ 1 ^ VlOO 

A-ojjUi djU^Sl L- Ijuarv i . %2 (ji (J^3 3 ( ft /(ji» 1.75 * 1.6 

,- V3b. .3JLAJ (ji -'Lja.i ^.Ld^jV <IjLujJI 4-jj jjil U-UA ill 1 .5 1 4_lj jj -dia jLk J j> di ll 

<akjl_ill AjLoj^pk.11 

i ■« o ^ W A]\ lt ,u ^cvli (LaJ ( — fi cjujJ dJLrskl oil 6 jl£jjul 13 t -vl ^ 1 Vt^aaJl ji lLi i\ * (JaJl 

rUus ulSvi ^ c^y. 

9>Lq ) 3=3 j ’ (J-o j i diLoj-ii! 

0.025 : 0.20 : 0.10 : 0.05 


0,05 0.025 

- + - 

1.15 1 

o 153 0.98V 


0. 1 0 
2.65 


0.20 

2.68 


3^» (V) jlL 4_jLuj^pk. ^cjjj k djlxa5i.ll ojlA J _ 

+ 0.02V 


j V 1 56w ' 

V 0. 156 ■ (c) 0>^ i 


AabjUsJl 4JLu* jaJ} C^LLss- .la/lj L jlaC- AJU^^pJI £)JJ j ^j-uUS 7-3 


1 - 7-3 

dJiSkj 4 _j-<a J^JlII -Olxu^pJl (jjL9 Sdsxj <j^USj ■sGLoj^pw Ajalib luajj 4_Lsi=wil ,-tj.anVi JbO e_!2wJ 

4» ic, jAll ^jijjVl 3& 3^)3 CLiA^j A3 J 3^> 4^oUll 4JU jiJl (jJ)j 

4JiL^^ALJI (j j J £JL 2 &>,jj AjAa»J . '*■& 5 iJiLaAil 4_2xJjLi it, ... j.w.j A3 ^ AaioaaJl ^j <>\ 1 ^c- Aj^aJill 

>Vj A .-xj 4jju£l jy A_swJ)LLij| 4jLuj^iawli CAIjc. A^J 4a9j£ ^JjLq ,^_j> (J^ lolLut j 4 \\ , n j-vil CLjIAjuI! >. -V4 

. 4iU*i^Lll ojj S *^J 


4 -a.JLlall 4 JLwjjpJl uliUoP AjL! AjyjJb 2 — 7 — 3 

Method of sampling of fresh concrete on site 

1 988 / 1 658 ^.j**^* 

sJl 4-Jsa!AiiJl „Lt_^u jVl c-JpaJl (jy-A <jl_^ ^aJl 4_Juc. A_2k.i ^juLj 


Hljll jl *L. 

, , " <>-rv 4JL«a oJLSh.1^11 4j^*JI C-Jij^LraO AJuxlt AiLj^jj ^kSj\ j J jV Aar .llujJ it . ujn j 4jLujja.11 

. ) 4.. ,u »..It j jSl 9 cJ -& a1x..aoj JIjV Iajl-sxjV SaLo 3 ^ ^--oiUa *tc. j 33 4Ju*ll £-jJ=ajj j ^S, 5 

« )4JJ bjrA cJ5. tjs^J <*^-J LjJIj 4jL_ujixl} l~-uiaj L-ixjj CjI mil A-U-a ^^iSj > .'V^.rv..) 

4jLu>jJiJl ajIjLu 4j 4Jujtl! AaJ jjjiij (3 -gjS. -la j) ^ 4 *p<S 4jL^}jaJll 


A^bjUaJl 4 JL»<j jUl (jjjl) Sda> j J 4iloS ^jjuxj jl.nAI 3-7-3 

l est Method to Determine the Unit weight of Fresh Concrete 

J * ^>11 jjAALJI 4jL.,ujiaJ 4.5 >j-oA-<JI 4ja* jLLall jjjll ^.V^ j ■HW'il ^jLilafc.Vi ^A& ^AaJLudJ _ 

» (JjlLajal 4_JalA.ll 4^.uvj AiA ill 4_j\_»_u j^kl! A-SlISj L^Ij^IaaI 4jlj£Ji w^llj JJi-o ^ 4-0 Cj^ 

CjUj^II ^jlj l ^g,a,.:lJ.-i) 

> UljLa.aJ A jj ujljSlI 4jU^lall_J 4 ^3 1-tl l 4jLal^pJl 0 -0 4_LiC. .1^.1 ^ i _ 

. 3 f> 0.01 UJ^d ui <5-^A] bLo jxLj - 

. ^ <iUJi = C-LaIIj CtH-aJ JLp-fcl ^jOJ _ 

> x ftAAJa_ju> J) AJLa2 50 ciLaJl 4_1 ; iL JiS cJLo-iJ jj CjIIxL 5 ^ bLaJ «. 

4jLua^ikJl lILoJ] 

p jl-3 g-Uyi u3j — 4jSj^aJLa 4jL_u _ < >aJ) 4_j j ^.IjVl 3.j,i : ~ 4jLwJ^pkJl 33 J J - 


